A LiFeAs single crystal with T onset c ∼19.7 K was grown successfully in a sealed tungsten crucible using the Bridgeman method. The electrical resistivity experiments revealed a ratio of room temperature to residual resistivity (RRR) of approximately 46 and 18 for the in-plane and out-of plane directions. The estimated anisotropic resistivity, γρ=ρc/ρ ab , was approximately 3.3 at T 
In 2008, the discovery of LaO 1−x F x FeAs (abbreviated as the '1111 type') with a superconducting transition temperature of 26 K generated tremendous interest in the superconductor field [1] . Through chemical substitution, 1111 type compounds with a T c as high as 55 K have been reported [2] , and AFe 2 As 2 (A=Ba, Sr, and Ca; abbreviated as '122 type') compounds, which show a superconducting transition with a high-T c due to chemical doping [3] , were reported immediately after the 1111 type. Similar to high-T c cuprate, FeAs based superconductors are believed to be unconventional superconductors, which cannot be explained by conventional BCS theory [4, 5] . Another type of FeAs based superconductor, LiFeAs (abbreviated as 111 type), has a tetragonal Cu 2 Sb-type structure with a superconducting transition at T c ∼18 K without doping [6] . Parent compounds of 1111 and 122 types do not superconduct but 111 type compounds of LiFeAs and NaFeAs take place a superconducting transition [7] , as observed in the '11' type of FeSe [8] . Moreover, it was reported that LiFeAs do not show magnetic ordering [6, 7, 9] , whereas the reported '1111' and '122' type parent compounds exhibit a SDW transition at T N [10] . Despite the lower T c than the 1111 and 122 type, the structural simplicity of the 111 type makes it a convenient model to examine the superconducting mechanism. However, there are few reports on the synthesis of LiFeAs single crystals due to the difficulty in handling, reactivity with air and sensitivity to moisture of lithium [11] [12] [13] . This letter reports the synthesis, anisotropy and superconducting properties of a LiFeAs single crystal with T onset c ∼ 19.7 K using the Bridgeman method with a sealed tungsten crucible. LiFeAs was synthesized with nominal composition ratio 1:1.9 of precursor FeAs 1.2 and Li by using a self-fabricated vac- * Electronic address: yskwon@skku.ac.kr uum furnace with a tungsten mesh heater (VFTMH) and good temperature stability (±0.3 o C). The higher mole ratio of Li and As were used because of their high vapor pressures. Approximately 3 g of FeAs 1.2 was prepared by a solid reaction of Fe powder (99.9 %) and As chips (99.999 %). The mixture was sealed twice in an evacuated quartz tube and placed in a box furnace. The furnace was heated to 1050 o C at a rate of 100 o C/h and kept at that temperature for 40 hours. The sample was then cooled to room temp at a rate of 100 o C/h. Under an Ar atmosphere, 1.9 moles of Li (wire, 99.9 %) were added to the ground precursor then placed into a small BN crucible, which was put in a W crucible. A BN crucible was used to avoid a reaction between the starting materials (especially Fe) and W crucible. The cap covering the W crucible was welded with an arc welder and filled with Ar gas to prevent the escape of volatile As and Li. The welded W crucible was placed in a vacuum furnace with a tungsten mesh heater(VFTMH), heated slowly to 1500 o C over a 12 hour period and held at that temperature for 102 hours. When the temperature reached 1500 o C, it was held at that position for 12 hours, and then moved downward slowly out of the heater in the furnace at a rate of 1.6 mm/h. The obtained bulk sample contained a ∼ 6×6×3 mm 3 single-crystal of LiFeAs as shown the inset of Fig.1 . X-ray diffraction (XRD) pattern analysis for powder and single crystalline sample was carried out using a 12K RIGAKU XRD with Cu-K α radiation. The resistivity of the single crystalline samples was measured using the physical property measurement system (PPMS) and general 4-probes method from 4 K to 300 K, and at 4∼30 K under a transverse magnetic field of 0.5, 1, 3, 5, 7, 9 T for the in plane and out of plane directions. The dc magnetization was scanned room temperature to 2 K at 10 Oe, and field dependent magnetization was measured from 2 K to 300 K with MPMS (Quantum Design). Sample preparation for three experiments were performed under an Ar atmosphere glove box. The (001), (002) and (003) peaks were observed. This indicates a well oriented single crystal. The inset shows a well cleaved plane of the grown bulk sample. From the analysis of the powder XRD pattern, the space group and calculated lattice constants of the sample were P 4/nmm, a=3.7818Å and c=6.3463Å. and decrease to γ ρ ∼1.3 with increasing temperature, as shown the left inset. These values are much lower than that of cuprate (≫ 100) with a layered structure like a FeAs based compound [14] . Early bandstructure calculations suggested that FeAs compounds have a two dimensional electronic structure [12, 18] . High anisotropy in the resistivity, with γ ρ ∼100, was reported for the non-superconducting parent compounds, BaFe 2 As 2 and SrFe 2 As 2 , as well as for superconducting Co-doped BaFe 2 As 2 [6, 19, 20] . In contrast, Tanatar et al. reported that these parent compounds of ironarsenic superconductors show relatively small anisotropy of the electrical resistivity ( 10) [21, 22] . The discrepancy in the experimental results for the same materials is quite interesting and requires further detailed theoretical study and experiments like ARPES. The small anisotropy can be understood qualitatively based on the recent band-structure calculations [15] . In that report, the Fermi-surface (FS) sheets are not two-dimensional (2D) cylinder-like but rather exhibit a complicated threedimensional (3D) structure with very strong dispersion along the c-axis. In another report of a Ba122 compound, the FS consisted of 2D and 3D sheets together. Since 3D-like cylinder-like sheets contribute to transport dominantly, they suggested that small anisotropy might appear. Also, recent report suggest that the Fermi surfaces of LiFeAs are more winding along the z-direction compared with that in 1111 type, which leads to the weak anisotropy. [16] . The right inset in Fig. 2 shows the temperature dependence of the magnetization of zero-field cooling (ZFC) and field cooling (FC) modes. A sharp superconducting transition is observed at 17.5 K in ZFC, similar to the resistivity. The anomalous magnetic order due to a SDW transition is not observed at all temperature ranges above the T c . Until now, LiFeAs do not show any experimental evidence of SDW behavior [6, 9, 17] . Fig.3 (a) and (b) show the temperature dependence of the electrical resistivity for the ab-plane and c-axis, respectively, under various magnetic fields, 0.5, 1, 3, 5, 7 and 9 T. A recent band-structure calculation found that LiFeAs may be on the verge of a SDW transition [18] . Due to this assumption, we suggest that a large magnetic fluctuation effect may broaden the transition width of ∆T c as increasing magnetic field as shown Fig. 3 . The slopes, −dH ab c2 /dT (onset), −dH ab c2 /dT (offset), −dH c c2 /dT (onset), and −dH c c2 /dT (offset), were 6.1, 2.0, 5.3, and 1.75 T/K, respectively, from inset in Fig. 3(a) , which depicts the 90% (onset) and 10% (offset) of the normal state resistivity. The upper critical fields, H c2 (0), were calculated to be H Fig. 4 shows J c − T and J c − H for c−direction simultaneously. The critical current density J c can be obtained from the magnetization hysteresis loop using the Bean model,
where M up and M down are the magnetization on sweeping fields up and down, respectively, and a and b are the sample widths (a < b). As shown Fig. 4 , the critical current densities is ∼ 10 3 A/cm 2 uniformly up to 400 Oe in low temperature. The small value of J c in LiFeAs imply that our sample is good qualitative with few impurity. In addition, that may be ascribe to the low carrier and undoped compound. In other words, it might be expected that current density should be increased by a doping or a substitution. In summary, Single crystal LiFeAs with T c = 19.7 K and RRR ∼ 46 was synthesized using the Bridgeman method. The 1.3 ∼ 3.3 anisotropy of the resistivity, γ ρ =ρ c /ρ ab , was smaller than the expected value from the band structure calculation. The low anisotropy in electrical resistivity suggests that the interplane coupling is relatively strong in LiFeAs. This crystal showed a large upper critical field H c2 (0) ∼ 83 T. The properties of low electric and magentic anisotropy and a large upper critical field suggest that LeFeAs has a large usefulness in a variety of transport applications. This study was performed for the 
